Monilinia spp. overwinter in cankers on branches and on the mummified fruits remaining 
86
Due to the importance of brown rot caused by Monilina spp., intensive disease management 87 is key to reduce blossom blight during spring and to reduce the risk of fruit infection. Different 88 sensitivity to fungicides, such as benzimidazoles and dicarboximides (Chen et al. 2013 ; Egüen et al. agents (Larena et al. 2005; Zhang et al. 2010; Banani et al. 2015) or natural substances (Mari et al. 95 2008; Lopez-Reyes et al. 2013; Santoro et al. 2018) .
96
A correct identification of the species of Monilinia may improve crop protection. Fungal 97 isolation and micromorphological analysis are necessary to identify the species of Monilinia, but 98 morphological features may vary depending on the incubation media and conditions making difficult Plant Disease 150 fructigena, and the primers described by Gell et al. (2007) . Amplified products were checked on 1.5% 151 agarose gel stained with ethidium bromide.
152
Crude extraction method from peaches. DNA was extracted from artificially inoculated 153 peaches using a crude extraction method to avoid the use of long and complex procedures. The crude 154 extraction was based on the procedure described by Chomczynski and Rymaszewski (2006) and 155 Tomlinson et al. (2010a) . Alkaline PEG buffer (1 ml) composed of 20 mM KOH at pH 13.5 with 50 156 g L -1 of PEG average of Mm: 4,600 a with 1 ball bearing (7/16" stainless steel 316 GD Spheric
157
Trafalgar Ltd) in a 5 ml tube was used for the crude extraction by adding 1-2 g of the inoculated peach between primers was controlled using the Multiple Primer Analyzer (Thermo Scientific)
173
(https://www.thermofisher.com/uk/en/home/brands/thermo-scientific/molecular-biology/molecular-174 biology-learning-center/molecular-biology-resource-library/thermo-scientific-web-tools/multiple-175 primer-analyzer.html). HPLC-purified primers were synthesized by Eurofins (UK) and both LAMP Plant Disease 176 assays are available in kit format from OptiGene Ltd (Horsham, UK: http://www.optigene.co.uk).
177
BLASTn analysis of the F1c and B1c of both primers was performed to check possible cross- The reliability of both LAMP assays was confirmed in parallel with a qPCR assay on two cultivars 198 of nectarines, using three biological replicates and three technical replicates for each assay. days post inoculation (dpi), 4/5 dpi, 7 dpi, 9 dpi, 11/12 dpi for the nectarines stored at 18°C and at 2 209 dpi, 4/5 dpi, 7 dpi, 9 dpi, 11/12 dpi, 14 dpi and 16 dpi for the nectarines stored at 4°C. Sampling times 210 were 4 and 11 dpi for 'Amiga' and 5 and 12 dpi for 'Fire Top'. The fruit symptoms were also scored 211 using the following disease index: 0: no evident symptoms; 1: brown rot lower than 1 mm diameter; 
232
Analytical specificity and sensitivity assays. The inoculated nectarines (24 samples) and 233 eight negative samples (four for either cultivar) were used to calculate some analytical parameters for 234 both LAMP assays, which were compared with the SYBR Green qPCR of Hughes et al. (2000) .
235
Diagnostic sensitivity (DSe) or true-positive rate and analytical specificity (DSp) or true-negative The sensitivity testing demonstrated that the M. fructicola LAMP assay was able to detect 291 100-999 fg of DNA, while the M. laxa LAMP assay had a lower detection limit of 10-99 fg of DNA 292 (Table 2 ). The assays consistently showed positive results in the three replicates tested, even by 293 changing the machine, the operator, or the day of the test.
294
In vivo testing. Both LAMP assays were tested on two varieties of nectarines. Brown rot 295 symptoms were visible earlier on 'Amiga' than on 'Fire top' nectarines at both temperatures. 'Fire 296 top' nectarines inoculated with M. fructicola and stored at 18°C started to exhibit concentric lesions 297 from the inoculation area with evident symptoms of brown rot at 7 dpi (Table 3) . Instead, 'Amiga' 298 nectarines stored at 18°C exhibited symptoms at 4 dpi (Table 4) . Nectarines inoculated with M. The LAMP assay for M. fructicola was able to detect the presence of the pathogen in both nectarine 303 varieties before the appearance of brown rot symptoms (Table 3 and (Tables 3 and 4 ). The annealing temperature ranged from 84.35 to 85.18°C (Tables 3 and 4) .
307
The M. laxa LAMP assay gave positive results prior to symptom development in both nectarine 308 varieties and at both storage temperatures (Tables 5 and 6 ). Anyway, there were differences in the 309 LAMP assay for M. laxa between the varieties: 'Fire Top' nectarines were not positive until 7 dpi at 310 both storage temperatures (Table 5) , while in 'Amiga' nectarines the pathogen was detected at 2 dpi 311 (Table 6 ). Using the DNA from M. laxa-inoculated 'Amiga' nectarines stored at 18°C, the LAMP 312 assay produced a Tp ranging from 4 min 2 s to 24 min 15 s (Table 6 ). The Tp of the nectarines stored 
331
On the other hand, there were bigger differences between the qPCR and the LAMP assays to 332 detect M. laxa. In the case of 'Fire Top' nectarines, the nectarines stored at 18°C at 2 dpi and the 333 nectarines stored at 4°C at 2 and 4 dpi, were only detected with the qPCR and not with the LAMP 334 (Table 5 ). However, 'Amiga' nectarines stored at both temperatures were detected with the LAMP at 335 all time points, but the qPCR produced negative results in two cases: 18°C stored nectarines at 2 dpi 336 and 4°C stored nectarines after 9 dpi (Table 6 ). The LR+ and LR-of both assays were calculated to which is simpler, and showed to be reliable and effective in the detection of both pathogen species.
387
The validation of the assays was carried out according to the international standard published by 388 EPPO (PM7/98). A significant number of isolates from the monitoring were used to validate the 389 specificity of both LAMP assays. To verify the parameters of both LAMP assays in vivo, we focused 390 on fully ripe nectarines, which were stored at two temperatures reflecting the storage and shelf life 391 conditions of stone fruit.
392
The LAMP assay for M. fructicola was less sensitive than the LAMP assay for M. laxa. On the other hand, the LAMP assays were able to detect the presence of the pathogen even 
